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Design and Economic Analysis of Plate Heat Exchangers for Milk Pasteurizing Process
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Abstract

Today, the current industrial production of pasteurized milk industry has expanded, it is critical to the
design of machinery for processing by a factor to consider are production costs and energy costs used in the
process. This article aims to offer guidelines to consider this two factors such as how to apply economic analysis
to model of the thermo-dynamics of the production of pasteurized milk in a heavy emphasis on analysis of the size
of heat exchanger in the process. Because of the heat exchanger is the main variable affecting to production
costs and energy costs used in the process. It also has shown the applications of the study case of the production
of pasteurized milk by studying the production of cold pasteurized milk filling at production rate of 2000 kg per
day by the Single stage vapor compression refrigeration system for cooling. The present value method is use to
analyze calculate Minimize Cost of the system. The study found that the average size of the suitable heat
exchangers on is 60 sheets of the condenser, 20 sheets of the evaporator, 15 sheets of heating coil and 14.73 kW
for heating process used 9.52 kW for cooling process. Therefore the method of this study can serve as guidelines
for the design of production of pasteurized milk in the future.
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Figure 1 Process milk pasteurized system A, B, C for Single stage vapor compression system
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Figure 2 Objective function milk pasteurized system A, B, C for Single stage vapor compression system
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Figure 3 Overall life cycle 3D and Contour versus Number plate Condenser and Heat Exchanger A system
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Figure 4 Overall life cycle 3D and Contour versus Number plate Condenser and Heat Exchanger B system

Present value

12

1"

10

Number plate Heat Exchanger

Figure 5 Overall life cycle versus Number plate Heat Exchanger C system



166 N199BNUULLASIATIET T9 43 2177 3 (Aw) FULNLL-FUIIAN 2555 9. NEAARTINEAT

Table 1 Optimal operating conditions for process pasteurization A, B, C system

Optimal conditions System A System B System C
Coefficient of Performance 2.675 2.673 2.682
Number Plate Heat Exchanger 38 75 102
Number Plate Condenser 13 8 -
Number Plate Evaporator 20 27 16
Work Heater (kW) 13.70 6.76 9.38
Work Compressor (kW) 4.68 5.78 3.49
Heat Transfer rate Heat Exchanger (kW) 13.7 10.2 16.27
Heat Transfer rate Condenser (kW) 0.78 8.71 -
Heat Transfer rate Evaporator (kW) 12.52 15.45 9.36
T1(°C) 38.35 28.11 49.1
T2 (°C) 37.15 56.31 -
T3 (°C) 38.65 46.89 29.9
First Cost (B) 148,360 169,100 195,190
Operating Cost (B) 485,270 382,220 377,090
Cost of present value(B) 633,630 551,320 572,280
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